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OVERVIEW

The SMITA Labs are  a state-of-the-art, interdisciplinaryadvance material chracterisation centre with a  complete range of facilities 

available.   For a productive research environment it is essential to have a ready access to the world class facilities for processing 

and ultra precision measurement and analysis and therefore, SMITA is equipped with three dedicated instrument and processing 

laboratories viz. 

z Analytical Lab
z Processing Lab
z Chemical Lab

An attempt has been made to develop these as a comprehensive research facility suitable for the development of novel functional 

materials and their characterization with definable chemical identities and technological properties.  Our current instruments 

provide the latest cutting-edge technology that facilitates characterisation of materials and structures on the nanoscale. In our 

research centre investigation is carried out on a broad range of speciality materials  including textiles, polymers, organic 

compounds, ceramic, nanomaterials, their  composites and their surface and bulk characterization.  

We have highly qualified scientific staff, from various 

speciality disciplines, who are trained in using these 

most modern equipment and techniques, and 

generating new scientific insights with high accuracy. 

The facility is available for both academic and industrial 

users. The SMITA Labs provides:

z Access to our characterisation instruments
z Indepth analysis of chemical status of advance 

materials
z Personalized attention to cater to individual needs

SMITA Labs also collaborative with industry to carry out 

joint research on topics of mutual interest.
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CHARACTERIZATION FACILITIES

Environmental Scanning Electron Microscope model Quanta 200 FEG with Oxford-EDS system IE250 X-
MAX 80 
The Quanta 200 FEG uses a field-emission gun (FEG) electron source and can be switched between three 
vacuum modes enabling the investigation of conductive, non-conductive and high-vacuum incompatible 
materials. It offers nanometer resolution and a high signal to noise ratio in both regular high vacuum and 

2
environmental (wet) modes. The EDS consists latest 80 mm  SDD detector enables detection of elements 
under high resolution. Surface morphology and texture information of all kinds of samples can be analyzed.  

TA instruments Q-500 Thermal Gravimetric Analysis
High performance low mass furnace, Ultra sensitive thermo balance, Horizontal purge gas system. It is 
used for high sensitivity volatiles analysis, characterization of hydrates, accurate residuals, separation 
of organic and inorganic components, curie point temperature, thermal stability and compositional 
analysis

TA instruments Q-200 Differential Scanning Calorimetry
T-Zero technology, MDSC, RCS cooling system. It provides a simple way to obtain glass transition 
temp., melting point, boiling point, crystallization time and temp., percent crystallinity, heat of fusion 
and reaction, specific heat, oxidative stability, thermal stability, rate of cure, degree of cure.

Gel Permeation Chromatography, Viscotek UK
Viscotek GPC with Integrated Triple Detector Array; Low Angle Light Scattering (LALS) Detector, 
Viscometer and Differential Refractive Index (RI) Detector. It provides a simple way for the  
measurement of molecular weight, molecular size, density and conformation, intrinsic viscosity 
and provides structural information on branching and aggregation. It can be used for 
characterization of natural and synthetic polymer, copolymers, proteins, nanoparticles and other 
macromolecules.

Raman Microscope integrated with FTIR and AFM

Confocal laser dispersion Raman Microscope integrated with FTIR 
from Renishaw, UK
Micro Raman spectrometer, inVia reflex Raman spectroscopy system 
integrated with FTIR IlluminatIR II™ module combined with research 
grade Leica microscope allows scatter, line, area mapping and confocal 
depth profiling. Raman spectrometer can be used for getting characteristic vibrational frequencies of atoms 
which provides finger print by which chemical composition and structure of material can be identified, 
crystallographic orientation of the sample, identification of particles in micrometer dimension variation in 

composition can be mapped to provide images based on the distribution of molecular composition.

AFM microscope, model MultiView 1000 and 2000TM, from Nanonics Imaging Limited, Israel
The Nanonics MultiView 2000™ AFM Microscope is the only microscope which allows for both tip and sample 
scanning. Multiview 1000™ is capable of scanning in a liquid environment as well as solid samples.  It can be 
integrated with Raman/FTIR Raman- AFM for taking Raman spectra simultaneously with AFM scan.

Instron Microtensile Tester, Model 5848, Singapore
Microtensile tester is ultra  high precision low force material testing system with two column load 
frame    allowing verticand horizontal test orientation. It has static load capacity of 2 kN and dynamic 
load capacity of 400 N. It is also equipped with video extensiometer to determine nature of 
deformation under load. It can be used for measuring tensile properties of yarn, wires, cords, fabrics 
microfibers   monofilament  and  get information such as tensile stress, strain, true stress, strain, 
extension at max. load, yield strength, modulus.



Continuous padding, coating, drying and curing line, 
Mathis
The modular design of the «KTF-S» permits a variety of 
possible applications. It is used for the following working 
processes:
§ Doctor knife coating followed by drying in hot air.
§ Dry laminating of the coated and dried material.
§ Also suitable for the use of coating materials with a low 
solvent content.
§Continuous as well as discontinuous sequence can 
easily be carried out.
Substrates like textiles, paper and foil, can easily be 
padded or coated and dried or cured. 

Atmospheric pressure glow plasma treatment
                           

Electrospinning facility
                           

PILOT FACILITIES

Capillary Flow Porometer CFP- 1100 AEX from PMI Inc
Fully automated capillary flow porometer provides analysis of all kinds of porous samples for through-pore 
analysis including bubble point, pore size distribution, mean flow pore size, hydro-head, integrity and 
liquid, gas and Frazier permeability. CFP usesnon toxic material at ambient temperature and have minimal 
effect on pore structure due to the use of low pressures. Applications range from filtration, nonwovens, 
nanofiber membranes, fuel cell,  pharmaceuticals to textiles.

Nano particle sizer, model Zetasizer Nano ZS, Malvern
Particle size analyzer, Zetasizer Nano ZS, can do measurement in temperature range 0ºC to 90ºC. It allows 
particle size measurement of samples with little or no dilution in 0.6nm - 6µm range and molecular 
weight measurement between 1000 - 2x107 Da range. It is also capable of measuring Zeta potential in 
5nm - 10µm range for aqueous and non aqueous dispersions.

Nuclear Magnetic Resonance JNM- ECA 400 from Joel Asia
JNM-ECA 400 is a 400 MHz spectrometer and has 2 probes- broadband liquid probe and a MAS solid 
state probe for analyzing both gel and solid samples. The liquid probe can be used for nuclei such as 1H, 
13C, 19F, 15N, 31P, 39K, 109Ag etc. Instrument provides information about structure of molecule, 
relative position of nuclei and thermal behavior of nuclei with 0.01Hz resolution.
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